Our objectives were to identify the experiences of people with MND in receiving the diagnosis and to determine which aspects of breaking this bad news were associated with greater satisfaction with the way the diagnosis was delivered to them. An anonymous postal survey was facilitated by all MND associations in Australia, in 2014, and centred on the SPIKES protocol for communicating bad news. Of the patients (n ¼ 248, response rate 29%), 36% were dissatisfied with the delivery of the diagnosis and gave low ratings on the ability/skills of their neurologists to deliver the diagnosis. It was evident that the longer the patients spent with their neurologists during breaking such bad news, the more they were satisfied and the higher they rated the neurologists' abilities/skills. The largest significant differences between neurologists rated as having high or low skills in delivering the diagnosis were in four domains: 1) responding empathically to the feelings of patient/family; 2) sharing the information and suggesting realistic goals; 3) exploring what patient/family are expecting or hoping for; and 4) making a plan and following through. In conclusion, with over one-third of patients dissatisfied with their experience, there is room for improvement in the practice of neurologists in specified areas that could form the basis for changing practice, and the development of standards and protocols likely to have implications at the international level.
Introduction
Motor neuron disease (MND), also known as amyotrophic lateral sclerosis (ALS) or Lou Gehrig's disease, is a progressive neurodegenerative disease. Causes are unknown for approximately 90% of people with MND, and all cases are fatal with no effective treatment affecting the underlying disease mechanism (1) . Presenting symptoms vary but typically include weakness in the hands or feet, trips and falls, swallowing difficulties, and slurred speech and nearly half of all people with MND may have impaired cognitive function, although overt frontotemporal dementia is less commonly observed (2, 3) . The time between diagnosis and death averages two to three years and most people with MND die from respiratory failure (1, 4) . In population studies, approximately 10-20% of patients have a prolonged survival (5) . The psychosocial impact of MND is intensified by the rapid speed of deterioration and relentless losses experienced by people with MND and their families (6) (7) (8) .
Receiving a diagnosis of MND is challenging for patients and their families and is akin to an existential shock (7, 9) . The manner in which patients learn of a serious diagnosis is central to good practice guidelines in healthcare and underpins protocols developed for communicating bad news (10, 11) . Practice guidelines for neurologists acknowledge the challenges they face in communicating diagnoses of MND and emphasise communicating the diagnosis face-to-face in a private room without distractions; providing adequate time, at least 45-60 min, for conveying the diagnosis and its discussion; complementing the face-to-face discussion with printed materials about the disease and relevant support services; and establishing a followup appointment that occurs within two to four weeks of diagnosis (12, 13) . Thus, the diagnosis is envisaged to be made in a way that acknowledges the individual's emotional and spiritual needs as well as addressing the medical and practical needs (14) .
The communication of an MND diagnosis has implications for the way that patients and families move from the news of their diagnosis to the actions required for support throughout the illness trajectory; however, few studies have investigated communication of the diagnosis from the perspectives of people receiving the news (15) . A survey of people attending a specialist MND centre in Italy demonstrated that most respondents were satisfied with the communication of the diagnosis (16) . However, other studies demonstrate less satisfactory experiences. A survey of 64 people with MND in the United States showed that 27% reported at least one misdiagnosis before the MND diagnosis, with 8% undergoing costly and unnecessary surgeries (17) . A more recent American survey of 144 people with MND demonstrated that fewer than half were satisfied with the way the diagnosis was communicated and 16% characterized it as poor (18) . These issues with communication of the diagnosis feature prominently in qualitative studies exploring experiences of people with MND and their family caregivers. Interviews with 24 people with MND, 18 family caregivers, and 10 bereaved caregivers concluded that the delivery of the diagnoses ranged from being communicated in an informative and sensitive manner to being communicated abruptly, without empathy, and in public spaces (19) . In an Australian study involving interviews with 16 bereaved family caregivers of people with MND, the caregivers described an absence of compassion during delivery of the diagnosis, which had longstanding effects (6) . To date there are no studies with large sample sizes that have been conducted to ascertain the nature and extent of these challenging experiences.
We aimed to identify the experiences of people with MND in receiving the diagnosis, determine their overall satisfaction with the way they were given the news, and assess which aspects of the process of receiving the news were associated with greater satisfaction.
Methods
The study was approved by Curtin University Human Research Ethics Committee. The methods consisted of a cross-sectional design using an anonymous postal survey. The development of the questionnaire was undertaken after a comprehensive review of the international literature in this field and with extensive consultation with clinicians and the executive officers of the MND associations in Australia.
Data collection
Australian MND associations provided the number of patients on their lists who were diagnosed in the last three years and were still alive. Envelopes were mailed to each association containing an invitation letter bearing the letterhead of the association, a patient survey with an information sheet, and a reply paid envelope. MND associations attached names and address labels and posted the envelopes in their state. No further contact was made to encourage response. Data collection spanned a period from April 2014 to January 2015.
Survey instrument
The patient survey consisted of 51 questions: demographic information (age, gender, marital status, education and postcode), date symptoms first started, date the diagnosis was first made, time spent by the neurologists giving the diagnosis. The perceived ability/skills of neurologists in delivering the diagnosis were assessed using a 5-point scale from excellent to poor. Attributes of effective communication of bad news were measured by the SPIKES protocol, a well-accepted system for communicating bad news developed by Baile et al. (10) and used by McCluskey et al. (18) . The six domains are: 1) Setting -establishing the appropriate setting; 2) Perception -determining the needs and the perception of the patient; 3) Invitation -requesting an invitation to give the news; 4) Knowledgeproviding knowledge and information to the patient; 5) Emotion -exploring the patient's feelings; 6) Strategy -forming a strategy with the patient to go forward. Each domain of the SPIKES protocol (setting, perception, invitation, knowledge, emotion and strategy) was assessed using direct questions requiring a 'yes', 'no' or 'do not recall' response, and directed statements requiring a response along a 5-point scale from 'strongly agree' to 'strongly disagree'. Open ended questions were included to capture more details from respondents.
Analysis
Frequencies and proportions were calculated and reported for categorical variables, and mean, standard deviation, median and range were calculated and reported for continuous and discrete variables. Normal distributions were tested using parametric means tests, and non-normal distributions were tested using non-parametric means tests.
The SPIKES domains were analysed by calculating a summary score for each domain. There were three questions in each of the setting and emotion domains, and two questions in each of the perception, emotion, knowledge, invitation, and strategy and support domains. Responses of 'yes' and 'no' were coded 1 and 0, respectively. The sum of the questions in each domain was divided by the number of questions in that domain to give an average score. These scores were reported as per a continuous/discrete variable with mean, median, standard deviation and range. Responses of 'do not recall' were not included in the analysis but these were few cases. The internal consistency (Cronbach's alpha) was particularly good for three SPIKES domains: emotion (a ¼ 0Á897), knowledge (a ¼ 0Á731) and invitation (a ¼ 0Á636).
Further analysis was also undertaken with people with MND split into two groups based upon responses to question about how they rated the ability and skills of the neurologist giving them their diagnosis: those that were rated 'poor, below average or average' were assigned to one group (average or below ¼ low rating), while those that were rated 'good or excellent' were assigned to a second group (above average ¼ high rating). Further comparisons using mean/median tests or 2 tests were then made within these two groups according to the ability and skills rating of the neurologist to determine any differences in their experiences. Indicative responses to the open ended questions were selected to illustrate the above and below average experiences within each domain (20) .
Results
MND associations posted 864 questionnaires, with nine returned as no forwarding address was available. Responses were received from 248 patients, yielding an overall response rate of 29% (ranging from 35% to 26% between five Australian states). Comparative analyses were conducted on 243 patients as five had missed completing a few sections of the questionnaire.
Respondents' profile
The mean age of respondents was 66.4 years (SD ¼ 11Á0, range 30-91 years), 59% were male, 78% were married, and 75% were retirees. The median period from diagnosis was 15 months (1-87), period from first symptoms to diagnosis was 10 months for the median (range 1-119). Over twothirds (69%) reported having cervical/lumbar symptoms at onset, 19% had bulbar symptoms and the rest a combination of symptoms. About one-third of people with MND had seen another neurologist prior to their diagnosis, 15% had seen an ENT specialist, 11% an orthopaedic surgeon, 9% a speech pathologist, and 8% a chiropractor. The majority were given the diagnosis by a neurologist (95%) through several visits: 33% had two visits, 17% had three visits and 19% had more than three visits. The median length of the consultation was 30 min (range 1-300 min). Seventy percent of patients reported that they had a relative present with them during the consultation.
Ratings of neurologists' abilities/skills and satisfaction with delivery of diagnosis
About two-thirds of patients (64%, n ¼ 156) rated the abilities and skills of their neurologists at delivering the diagnosis as 'above average' (high rating) and 36% (n ¼ 87) rated the ability as 'average or below' (low rating). When asked to rate their satisfaction with the delivery of the diagnosis, 65% of people with MND were satisfied (very satisfied/ satisfied) and 35% were not satisfied (very dissatisfied/dissatisfied). Patients' satisfaction with the delivery of diagnosis was strongly associated with the patients' ratings of the neurologists' abilities/skills
Duration of consultation
Patients who rated highly the abilities of their neurologists had a shorter period between first symptoms and diagnosis (mean 20 and 26 months, respectively, p ¼ 0Á021), had significantly longer consultation times (median 40 vs. 30 min, p50Á001), felt they had sufficient time taken to receive diagnosis (just enough 84% vs. 48%, and not enough 4% vs. 34%, p50Á001), and were males (64% vs. 49%, p ¼ 0Á042). Figure 1 demonstrates that the patients' ratings of the neurologists' abilities/skills increased as the duration of consultation increased. Similarly, Figure 2 presents the patients' satisfaction with the delivery of diagnosis increasing as the duration of consultation increased.
Comparisons within each SPIKE domain
Table I presents the differences in each SPIKES domain between the neurologists with high and low ratings in delivering the diagnosis. Setting: creating the right setting. The two groups of neurologists (with high and low ratings of ability) significantly differed in two out of the three variables of the setting domain; the diagnosis was given in a completely private space and there were no interruptions.
Perception: determining what the patient/family knows. There were no significant differences in this domain between the two groups of neurologists, in terms of the neurologist's perception of the patient's extent of knowledge of their condition and how much detailed information they wanted to have from the neurologist.
Invitation: exploring what patient/family are expecting or hoping for. Patients who rated highly the abilities of their neurologists were significantly more likely to be asked how much they knew about MND and how much detail they wanted to know.
Knowledge: sharing the information and suggesting realistic goals. Patients who rated highly the abilities of their neurologists were significantly more likely to be satisfied with how much detail they were provided, and were significantly more likely to be satisfied with the type of information they received. The highly rated neurologists were more likely to discuss how the diagnosis was reached, the degree of certainty, the current state of knowledge, current research and therapeutic trials, and the Australian MND Registry. Those patients who rated highly the abilities of their neurologists were more likely to receive the diagnosis in writing, further information on aspects of MND, information about MND associations, MND association publications and fact sheets, relevant MND internet sites, a copy of the consultation letter and more likely to receive an estimate of their life expectancy.
Emotion: responding empathically to the feelings of patient/family. Patients who highly rated the abilities of their neurologists were more likely to agree that their neurologist gave them the diagnosis with warmth, care and empathy, that they were allowed more time to express their emotions, and they were allowed enough time to have these emotions responded to.
Strategy: making a plan and follow-through. The following referral and support aspects were more likely to be discussed with patients who rated highly their neurologists' abilities: a referral to an MND multidisciplinary clinic, a referral to the MND association, a follow-up plan for immediate and long-term support, the role of community support and the role of community palliative care. Furthermore, the neurologist was rated highly by patients if the support was received by a neurologist or the MND specialist nurse compared to other health professionals. There was no statistical difference between the two groups in the timing of the next follow-up visit to the neurologist (about seven weeks) and the median interval between subsequent follow-ups (12 weeks). Figure 3 summarize the difference between the patients' ratings of neurologists' abilities (high and low ratings) across the six SPIKES domains. There were statistically significant differences in the performance ratings in delivering the diagnosis mainly across four domains, and the largest significant differences between the two groups of neurologists were in the following domains: invitation, knowledge, emotion and strategy. Table III presents reported experiences of people with MND within each SPIKE domain, with respondents' quotes depicting positive and negative experiences categorized by ratings of neurologists' skills in delivering the diagnosis.
Summary comparing all SPIKES domains

Discussion and conclusion
This is the first national Australian study to provide a comprehensive insight into the process of receiving an MND diagnosis from the patients' perspective. Previous studies in Australia and elsewhere were qualitative, relied on small samples and portrayed mainly disaffected patients due to the self-selection bias (6,19,21 ). Respondents to this national survey seemed to fall into two distinct groups: 64% were satisfied with the delivery of the diagnosis and rated highly the abilities/skills of their neurologists, and 36% were dissatisfied with the delivery of the diagnosis and gave low ratings on the abilities/skills of their neurologists. The qualitative comments of people with MND in Table III significantly reinforce the positive and negative experiences, which were closely related to the perceived ability of their neurologist and the reported satisfaction with the diagnosis delivery process. These comments are not dissimilar to those obtained from the smaller qualitative studies and particularly the comments about the need for empathy (6,19,21) .
Additionally, the overall rating of skills was closely associated with performance within the SPIKES domains. In particular, the largest significant differences in ability/skills in delivering the diagnosis between the two groups of neurologists according to the patients were in four domains: 1) Emotion (responding empathically to the feelings of patient/family), where empathy was an important attribute of highly rated neurologists and how they dealt with the emotions of the patient and family; 2) Knowledge (sharing the information and suggesting realistic goals) where highly rated neurologists gave information about all aspects related to the disease, certainty, research, estimation of life expectancy and information on the MND association; 3) Invitation Table II . Ratings of the neurologists' abilities and skills to deliver the diagnosis, grouped under the six SPIKES domains.
SPIKES domains
Rating of abilities of neurologists by people with MND High rating Low rating p-value Cronbach's a n ¼ 156 n ¼ 87 
SPIKE domains Rating
Quotes illustrating positive and negative experiences categorized by ratings of neurologists' skills and satisfaction with delivery of diagnosis (high and low ratings).
SETTING (Creating the right setting)
A completely private space Low ''Info given to me only referred to negatives which upset me -at time of info given no private area to remain in and went out to public area that was full and I was upset in front of them.'' (P190) Presence of interruptions Low ''I was not impressed by the number of interruptions during my neurologist consultations i.e. Phone calls, missing reports, and copies of reports being brought in . The internet is a daunting place and that is where I had to source information.'' (P205) KNOWLEDGE (sharing the information and suggesting realistic goals) Satisfaction with how much detail was provided High ''I was not bombarded with the whole story in one hit and allowed time to deal with it.'' (P296) Low ''I was told very bluntly about my situation and how it would basically progress. He said if I had any plans do them now.'' (P176) Satisfaction with type of information received High ''Information given also by way of DVD -excellent!'' (P94) ''The neurologist spoke clearly, calmly and answered my questions in 'layman's' language.'' (P162) Low ''Would gladly have driven into a pole on the way home because I was given no hope.'' (P64) ''Not enough information given, certainly at the first two appointments. His presentation could best be described as robotic.'' (P205) Discussion of how diagnosis was reached High ''... I asked whether it could be MND and she replied that that was what she was thinking. She then explained the reasons for her diagnosis to my wife and me, and explained the associated implications very clearly and with empathy.'' (P152) Low ''1st visit to neurologist said he would like to do nerve conduction tests. He didn't say why. I asked could I have an ageing disease like MS. He was surprised that I asked and said 'No, I suspect motor neuron disease.''' (P234) The degree of certainty High ''Clear, matter of fact, fairly unequivocal, reasonable estimate of life span, follo-up with counsellor over following months.'' (P430) Low ''Not decisive enough -which can lead to false hopes of a mistaken diagnosis.''(P305) The current state of knowledge High ''The support and professional advice I am receiving are as good as it gets. Because the disease develops in different parts of the body and at different rates of progression, getting accurate answers on the future is virtually impossible.'' (P158) Low ''Diagnosis and explanation were quite perfunctory with no explanation to follow-up care. Terminology used was outdated and wrong as to specifics. Expected lifespan estimate was optimistic (7 years).''(P341)
Receiving the news of a diagnosis of MND 7 (exploring what patient/family are expecting or hoping for) where highly rated neurologists made the effort to ask how much the patient already knew about their condition and how much detail they wished to have; and 4) Strategy (making a plan and follow-through) where satisfied patients appreciated having discussions about referrals to the MND association, to the multidisciplinary clinic, the role of palliative care, the role of community support and a follow-up plan for immediate and long-term support.
It is evident that the longer the patients spent with their neurologists during breaking this bad news, the more they were satisfied with the delivery process and the higher they rated the neurologist's abilities/skills. The median length of the consultation reported in this study was 30 min. However, delivering the diagnosis is a process that requires 45-55 min according to patients who rated the ability of the neurologist 'good to excellent' (Figure 1 ), or those who were 'satisfied to very satisfied' (Figure 2 ). This is very similar to the standard outlined in the European guidelines on the clinical management of ALS: Breaking the newscommunicating the diagnosis, which states that enough time needs to be available on the part of the physician (at least 45-60 min) (12) . Regarding follow-up support, respondents reported a median of seven weeks for the first follow-up visit after diagnosis, while the recommended practice should be within two to four weeks or sooner. Only about 40% of patients reported being referred to an MND association (when all should be referred) and 16% received the diagnosis in writing. Some improvements are clearly needed in these areas for the patients to feel more supported. Comments in Table III highlight the evident relief in accessing better support once patients were connected to the MND associations. Having the diagnosis in writing would help the patient and family communicate the diagnosis to such support organizations.
Other current practices reported in this study that align with the European guidelines include that for 95% of patients the diagnosis was communicated by a consultant neurologist and for 70% of patients the diagnosis was communicated in a stepwise fashion over two or three visits. Also, the majority of patients (96%) reported that the diagnosis was given in a completely private space and had no interruptions while given the diagnosis (91%), and that 70% had a relative present with them when given the diagnosis.
With 29% response rate to the survey, we cannot be certain of the representativeness of this group of the general population of people with MND in Australia, nor does Australia have a comprehensive register that captures all cases in order to make comparisons. However, the profile of respondents seemed to be similar to another comparable study (18) .
Because of the anonymous nature of the survey, we cannot tell the number of neurologists involved in these patients' assessments. However, there is a nearly equal and good representation from all five Australian states to give confidence that an adequate number of neurologists are likely to have been involved in these assessments. Nevertheless, it would be valuable to have neurologists also report themselves on their practices (forthcoming article).
This survey is based on one protocol (SPIKES) and we may have obtained different results had we used other protocols. However, the European guidelines support both the positive and negative findings based on the SPIKES protocol (12) . Finally, although our survey instrument has not been tested through a formal validation analysis, given that it has stemmed from the SPIKES protocol, it does possess face validity and our findings suggest that most domains within our questionnaire have good internal consistency (Table II) .
In conclusion, this study, in its quantitative and qualitative components, has highlighted 'what it takes to make it better' for patients who were receiving the diagnosis, in terms of the neurologist showing more empathy, having longer consultation times and shorter follow-up periods, more referrals to MND associations, and the neurologist sharing more information. These are issues also encountered in other countries and for other life-limiting illnesses and therefore this study is likely to have implications at the international level (22, 23) . With over one-third of patients dissatisfied with their experience, there is room for improvement in the practice of neurologists. The following comment captures a number of areas needing improvement: ''All neurologists need to be sensitive that the way they give the diagnosis will have ongoing impacts for life. 'There is no going back' applies not only to the words themselves but the way in which they are delivered. I appreciate honesty as long as it is sensitively delivered.'' (P205). Such improvements may be attainable through educational programmes and the development of best practice protocols with applicability at the international level. Improving the delivery of the MND diagnosis is central to quality care and the benefits would be for both patients/ families and the neurologists, as breaking such daunting news is challenging for both groups, the givers and the receivers.
